Over the past two decades, the definition of poverty has been broadened to include social, economic, environmental, and human development dimensions. In line with this shift of thinking, all countries committed at the 2000 G-8 Summit in Okinawa to achieve the International Development Goals to alleviate poverty by 2015. Development organizations, such as the international development banks, have committed to provide support to countries to reach the International Development Goals, including two goals that specify significant reductions of child and maternal mortality. There is significant evidence that malnutrition, particularly micronutrient malnutrition, contributes to child mortality and growing evidence that malnutrition plays a similar role in maternal mortality. Inadequate dietary intake is an immediate cause of malnutrition, and thus it seems logical that food and agriculture activities could contribute to improvements in nutrition and micronutrient status. Global availability of cereals is adequate, but the rate of undernourishment (inadequate caloric intake) is still high, and child undernutrition still persists in many countries, suggesting that distribution of food is poor. Global availability of noncereal foods, such as animal and horticulture foods, is well below global requirements. Consequently, micronutrient deficiencies, which result mainly from inadequate intake of micronutrient-rich foods, particularly animal foods, are prevalent in most developing countries. Food-based strategies, such as home gardening, small-animal husbandry, poultry, and social marketing, lead to better food production, food consumption, and overall food security. Examining the relative contribution of the determinants of food security-availability, accessibility and consumption/choice-in a given setting provides insight into how the nutrition benefits from food-based strategies, as well as from macro food policies, might be maximized. When implemented in this context, food-based strategies can help countries achieve several of the International Development Goals.
Evolution of the defi nition of poverty and the international development agenda
Over the past two decades, there has been a shift in thinking regarding the goals of international development. This change was stimulated in part by Sen, Dreze, Schultz, and others, who introduced the concept that poverty goes beyond the traditional definition of lack of income to encompass economic, social, and governance dimensions [1] [2] [3] . Sen further argues that the alleviation of poverty also requires better opportunities and freedoms for the poor [4] . This thinking was the basis for the development of the human development index (combining life expectancy, adult literacy, and income to reflect health, education, and resources, respectively), promoted by the United Nations Development Programme to rank a country's level of development. Although historically the programs and policies of the international development banks have emphasized economic growth, Sen and others influenced the strategic thinking and policies of these organizations at the international level as well as the process and content of their programs at the country level. Motivated by the broader definition of poverty and refocus in development, leaders of all countries agreed on International Development Goals to alleviate poverty by 2015 at the G-8 Summit in Okinawa in 2000. These goals combine economic growth, human development, environmental management, and increased participation of women [5, 6] . Measurement of poverty is beyond the scope of this paper, but it is an essential component of global as well as country-specific poverty alleviation strategies [7, 8] .
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Food-based strategies
Mortality reduction and nutrition
Two of the seven International Development Goals concern mortality: reduction in the mortality rates for infants and children less than five years of age by twothirds, and reduction of the maternal mortality ratio by three-fourths. A model showing the links between mortality, nutrition, and food is presented in figure 1 . The majority of mortality in children is attributed to preventable diseases, such as acute respiratory infections, diarrhea, measles, and malaria [9, 10] . The main causes of maternal death are hemorrhage, eclampsia, and postpartum sepsis [11] . In this model, malnutrition, a main underlying cause of disease, is characterized by two arms: micronutrient malnutri-tion and energy or protein-energy malnutrition. The contribution of protein-energy malnutrition, even moderate or mild malnutrition, to child mortality has been established [12] , although this contribution may not be equivalent for all diseases [13] .
There is strong evidence that micronutrient deficiencies are associated with increased risk of child and maternal mortality. In eight studies reviewed by Beaton et al. [14] , the average reduction in child mortality was 23% with weekly or large biannual vitamin A supplementation. Although more research is needed, results from a study in Nepal showed that vitamin A supplementation among deficient populations during pregnancy may reduce maternal mortality [15] . Other nutrients, such as iron and zinc, are essential for 
Micronutrient and energy malnutrition

Micronutrientrich foods
Energyrich foods many biological functions and for host immunity, and therefore deficiencies in these nutrients influence child and maternal mortality [16] [17] [18] . Although the two forms of malnutrition often coexist and are interrelated in etiology, the quality of the diet (adequacy in terms of vitamins and minerals) is better reflected in micronutrient status, whereas changes in diet quantity are more likely to be reflected in anthropometry, particularly maternal body-mass index [16, 19] .
Avenues to improve nutrition and micronutrient status
This new perspective that improvement in nutrition and micronutrient status can help countries reach the International Development Goals for mortality should be translated into policies and programs at the international, national, and community levels [20] . The multidimensional aspects of malnutrition, starting from its etiology, suggest that different sectoral approaches can be employed to improve micronutrient status. For instance, micronutrient status can be improved through supplements (iron tablets, vitamin A capsules). Although the incorporation of supplementation into health programs appears to be straightforward, only high-dose vitamin A capsule supplementation programs, which are administered biannually through campaigns, and iron supplementation during pregnancy have had more than limited success. Other programs for iron supplementation have not been effectively implemented [21] . More is now being done to make such programs effective, but even so, supplementation alone is not a sustainable solution to micronutrient deficiencies in many developing countries.
Food fortification can also increase micronutrient intake and has been successful in the developed world and in a number of developing countries, particularly in Latin America [22, 23] . However, despite the available technology, there are still several hurdles in the way of successful food-fortification initiatives in many developing countries, including the challenge to manufacture fortified products that are within the economic reach of poor households. The role of social-marketing programs is also important; their advantages and limitations are presented as part of food-based strategies below.
Inadequate food intake is an immediate cause of malnutrition, and thus it seems logical that food and agriculture activities could also contribute to improvements in micronutrient status. The global availability of cereals has improved since the Green Revolution and is currently sufficient to meet global requirements. The rates of undernourishment, defined as inadequate caloric intake (calculated as only calories from cereals in some cases), have declined over the past 10 years.
Nevertheless, more than 790 million households still do not have enough to eat [24] .
The prevalence of child undernutrition, measured most commonly as the percentage of children with weight-for-age below a reference standard, has also declined somewhat over the past decade [25] . However, the persisting high rates of both undernourishment and undernutrition suggest that the distribution of food is inadequate [26, 27] . The availability of most noncereal foods, including legumes, vegetables, fruits, and animal foods, is certainly inadequate in many developing countries today [27, 28] . With urbanization, economic development, and rapidly changing dietary preferences, meeting noncereal food requirements in the future will be even more daunting [28] . Consequently, rates of micronutrient malnutrition, resulting from inadequate intake of micronutrient-rich foods, particularly animal foods, will remain high in many countries unless fortification and supplementation programs can be effectively implemented.
At the country level, food includes both domestic production and economic (food) policies to support production and import. Successful economic growth will require the development of the rural economy, which will occur through a series of changes in most countries, including diversification of agricultural production (to new products and beyond cereals) and development of the nonagricultural sector [29] . Because of the large gap between food availability, distribution, and requirements and the serious negative consequences of malnutrition, all mechanisms for increasing food availability and food quality should be promoted. For countries that are in transition from an agrarian to a more diversified rural economy, food-based strategies, such as home gardens, smallanimal husbandry programs, and poultry raising, can contribute to food production and improve food availability and accessibility at the household and country level. Increased production of noncereals in the farming system should also be promoted through food policies that support crop diversification and marketing. Inclusion of poor segments of the population into these schemes is essential if the goal is poverty alleviation.
Food-based strategies and food security
At the national, subnational, and household levels, food-based strategies should be examined in the context of food security. Traditionally, food security is categorized into three determinants: food availability, food access, and food utilization [30] . Food availability refers to agricultural production, including cash crops, livestock, and food crops. Domestic production may be enhanced by food imports. Food access refers to household purchasing power and the ability to secure foods from the market or other sources. Food utilization incorporates diverse aspects, including sufficiency of intake, food habits and preferences, intrahousehold distribution of food, food safety, and caring practices. We prefer to label food utilization as "choice," because when accessibility and availability are ensured, utilization primarily represents household and individual choices-for food, health care, and other opportunities.
Although this three-tiered classification of food security is widely accepted, the relative contribution of these three determinants of food security varies across and within country settings, in response to economic crises, civil disturbances, or natural disasters, and over time. A good understanding of the balance between availability, accessibility, and choice in a particular setting can be used to identify the most appropriate policies and programs to address food security in each situation. A comparison of several country situations will help to demonstrate the importance of this approach. Again, food security is defined as sufficient availability, access, and choice of legumes, vegetables, and fruits as well as food of animal origin. Figure 2A represents schematically the determinants of food insecurity among poor households in a country such as Bangladesh. In rural Bangladesh, adequate food availability is still a large problem. Although Bangladesh is nearly self-sufficient in cereal production, the availability of other foods, such as dairy and other foods of animal origin, fruits, and vegetables is still well below requirements [31, 32] . In addition, more than 35% of the Bangladeshi population falls below the poverty line, and thus food accessibility is also a major constraint to achieving food security [33] . In this situation, food choice is a much less important determinant of food security. Examination of food security in Bangladesh in this manner would suggest that social-marketing or behavioral-change programs should be coupled with programs to improve food availability and access to improve food security. In fact, evidence from the Helen Keller International (HKI) home gardening and nutritional education program in Bangladesh showed that production, coupled with information on complementary feeding and opportunities for women, was associated with increased consumption and intake [34, 35] .
In addition to variance across countries, crises and other events can change the determinants of food security. In figure 2B we show a graphic comparison of the determinants of food security in Indonesia before and after the Asian economic crisis. Again, these figures are generalized, but they suggest that prior to the crisis, availability and access were less important determinants of food security than in Bangladesh. In this setting, choice was a more important determinant. This scenario is supported by results from a socialmarketing program in Central Java that promoted increased consumption of eggs and vegetables. An evaluation of this program showed that egg consumption increased and micronutrient status improved after the campaign [36] . The economic crisis in Indonesia in mid-1997 increased prices of food and other commodities and reduced employment opportunities, thus lowering the real income and purchasing power of households. An examination of household egg consumption after the crisis revealed that weekly consumption declined [19, 37] . When prices stabilized somewhat after the crisis and household purchasing power improved again, household expenditure for animal foods increased and childhood anemia rates decreased. This scenario suggests that during this crisis period, social marketing alone would probably have been ineffective in increasing the consumption of eggs or other high-quality foods such as animal foods or fortified foods. This example in Indonesia shows how an understanding of the relative contribution of the determinants of food security can influence the type of programs that may be most effective. Figure 2C portrays the relative determinants of food security in developed countries. In this scenario, the main determinant is choice, which involves a major role for the food industry, food packaging, and consumer food marketing that exists in many of the developed countries.
Food-based strategies and micronutrient status
There is growing evidence that food-based strategies, including home gardening, have an impact on vitamin A deficiency and other micronutrient deficiencies. In Bangladesh, a comparison of two surveys suggested that a decline in the prevalence of night-blindness occurred among both recipients and nonrecipients of vitamin A capsules over the 15-year period. A decline in night-blindness among the group who did not receive the vitamin A capsules suggests that underlying factors, including vitamin A intake, had improved. Both of these studies showed that the current risk of night-blindness was lower among children in households with homestead gardens [38, 39] . After controlling for socioeconomic status, the prevalence of night-blindness was 3.6% among mothers in households without a garden, as compared with 3.1% among mothers in households with only a garden, 2.7% among mothers in households with only poultry, and 1.9% among women in households with both a garden and poultry (χ 2 test for trend, p < .01). Home gardening was associated with a higher intake of vegetables and a lower risk of vitamin A deficiency among women in Central Java, Indonesia [40] . A study in Ethiopia showed that home gardening, linked with a dairy goat project, increased the intake of vitamin A-rich foods. Women and children in households who participated in home gardening had lower prevalence of night-blindnesss than the control group [41] . Also, as described above, a social-marketing campaign in Central Java led to an increase in egg and vegetable consumption and improvements in vitamin A status. These findings suggest that there is a role for foodbased strategies in improving micronutrient status, particularly for vitamin A.
Food policy and micronutrient defi ciency
The links between nutrition and macro food policy and economic development have been introduced previously [42, 43] . However, although improved economic development is associated with reductions in mortality, morbidity, and malnutrition, there are limited data that allows a thorough examination of the impact of macro food policies, such as food prices, on nutritional status.
Recent analyses from the Nutrition Surveillance Project in Bangladesh showed that the decline in rice prices was strongly correlated with a decline in child nutritional status. Rice consumption did not change during this period, but the decline in rice price was associated with an increase in household expenditure on noncereal foods. The increase in expenditure on noncereal foods was also strongly correlated with the decline in child malnutrition (underweight), suggesting that an increased intake of micronutrient-rich foods contributed to this decline.
The economic crisis in Asia has provided a unique opportunity to examine nutrition and food policy. Analysis of data from Indonesia suggests that the Asian economic crisis increased the prevalence of iron and other micronutrient deficiencies and maternal wasting [19, 37] . The events of the crisis had a larger impact on household access to more expensive food items (e.g., animal foods and fortified foods), thus reducing consumption of micronutrient-rich foods. This decrease in intake of quality foods led to an increase in the prevalence of micronutrient deficiencies and ultimately to a "lost generation" and increased mortality. Since 1999, the economic situation in Indonesia has improved slightly, with an increase in the share of household food expenditure on animal foods, and the prevalence of anemia among children 12 to 23 months of age in urban poor areas in Jakarta has declined. Food policy responses to these types of crises can influence access to micronutrient-rich foods and thus can positively or negatively affect nutritional status.
Conclusions
The broader definition of poverty and the accompanying shift in development goals makes the role of nutrition in poverty reduction and international development more evident. The links between nutrition and mortality, observed more than a century ago, are being substantiated with new research. At the same time, the source of nutrients and energy-food-is also being examined with greater intensity for the World Food Summit. Global food availability, including the availability of animal foods, and food security are major components of poverty alleviation. The role of agriculture and the importance of the development of the rural economy (despite or perhaps more importantly because of urbanization trends) make this discussion of food-based strategies in the context of food production, food security, and poverty alleviation noteworthy.
Although not within the scope of this paper, the benefits of food-based strategies towards alleviating poverty go beyond their impact on micronutrient status and maternal and child mortality. Food-based strategies can improve household income, increase women's involvement in decision-making, and enhance the skills of women and other household members, benefits that are part of the other seven International Development Goals. There is significant evidence that micronutrient malnutrition has functional consequences, such as impaired cognitive development and physical growth in children and lower work productivity [44] . Thus, prevention and control of micronutrient deficiencies also contributes to future development by improving the capabilities of the poor and enabling them to use education and technology more effectively. Finally, we cannot ignore the debate about the measurement of poverty. The inclusion of biological indicators of dietary quality may also be useful for monitoring progress towards reaching the broader goal of poverty alleviation.
